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In the nursery, media composition plays an essential role in the growth and development of 
plant seedlings. Extract of Mexican sunflower (Tithonia diversifolia) could be suitable for 
replacing organic manure and rice husk charcoal during the seedling phase. The purpose of this 
study is to examine the ability of Mexican sunflower extract to replace organic manure and rice 
husk charcoal as the source of nutrients for banana seedling. The study was arranged in a 
Completely Randomized Design with seven treatments and three replications. Extract of 
Mexican sunflower promotes plant growth (plant height, number of leaves, and leaf area), 
improves plant biomass, and improves soil chemical properties (pH (H2O), C organic, and total 
N). Application twice a week of Mexican sunflower into soil medium resulted superior in plant 
height, the number of leaves, leaf area, and total biomass of banana seedlings compared to 
other treatments. Extract of Mexican sunflower could replace organic manure and rice husk 
charcoal as the nutrient source in banana seedlings.  
 




Pada saat pembibitan, komposisi media memiliki peranan penting terhadap pertumbuhan 
dan perkembangan bibit tanaman. Ekstrak bunga matahari Meksiko (Tithonia diversifolia) dapat 
menjadi pilihan yang cocok untuk menggantikan peran dari pupuk kandang dan sekam bakar 
pada fase pembibitan. Tujuan dari penelitian ini adalah untuk mempelajari kemampuan dari 
ekstrak bunga matahari Meksiko untuk menggantikan peran pupuk kandang dan sekam bakar 
sebagai sumber nutrisi bagi bibit pisang. Penelitian ini dilaksanakan dengan menggunakan 
Rancangan Acak Lengkap dengan tujuh perlakuan dan tiga ulangan. Ekstrak bunga matahari 
Meksiko dapat meningkatkan pertumbuhan tanaman (tinggi tanaman, jumlah daun, dan luas 
daun), biomassa tanaman, dan property dari kimia tanah (pH (H2O), karbon  organik  dan   total        
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nitrogen). Aplikasi dari ekstrak bunga matahari Meksiko dua kali seminggu ke media tanah 
menghasilkan tinggi tanaman, jumlah daun, luas daun dan total biomassa tanaman yang lebih 
baik dibandingkan perlakuan lainnya. Hasil ini menunjukkan bahwa ekstrak bunga matahari 
Meksiko dapat menggantikan peran dari pupuk kandang sapi dan sekam bakar sebagai sumber 
nutrisi bagi bibit pisang.      
 





The growth and development of plants 
are determined by two main factors. The 
first factor is the genetic (genotype) (Nunes-
Nesi et al., 2016; Pohl et al., 2019), which 
describes plant characters that are inherited 
from its parents. The second is an 
environmental factor (carbon dioxide, water, 
radiation, temperature, and nutrient) (Amoo 
& Babalola, 2017; He et al., 2019; Zhu et al., 
2018). To grow normally or even reached 
optimal production, the plant will combine 
its genotype superiority with several 
environmental factors (Choi & Oh, 2016; 
Meijer & Leuchtmann, 2000). Suboptimal 
growth of plants could be occured due to less 
support from its environmental factors 
(Abass et al., 2016).   
Nutrient either macronutrient or 
micronutrient, is one of the important 
factors that could limit plant growth and 
development, even the potential yield (Guo 
et al., 2019; Petropoulos et al., 2018; Swift et 
al., 2020). In nursery conditions, media 
composition (with its combination nutrient) 
plays an important role in the growth and 
development of plant seedlings (Mony et al., 
2019). The suitable media composition 
combine with cultivation technique are able 
to support better plant growth and 
development during nursery condition ( Kim 
et al., 2018; Aung et al., 2019; Lee et al., 
2019; Salisu, Sulaiman, & Samad, 2020). The 
suitable media composition also provide 
sufficient nutrient and prepare good soil 
aeration and drainage (Obia et al., 2018). 
According the data form BPS-Statistic 
Indonesia (2019), banana is known as the 
first important fruit crop in Indonesia(BPS-
Statistic Indonesia, 2019); is cultivated in 
many provinces in Indonesia. The banana 
production keeps increasing every year and 
is followed by an increase in seedling 
demand. In 2018, banana production in 
Indonesia is about 101.7 tons; this number 
showed an increase in production of around 
1.42% compared to banana production in 
2017 (BPS-Statistic Indonesia, 2019). This 
fruit crop is propagated by conventional 
propagation (using banana corm) and 
micropropagation methods (in vitro 
propagation) (Sparta & Emilda, 2020). Before 
planting into the fields, banana seedlings 
need to be maintained in the nursery for 
several months. 
Additional organic manure into planting 
medium is the common practice in the 
nursery. The organic manure serves several 
important nutrients during seedling growth, 
i.e nitrogen, phosphorus, potassium, 
calcium, magnesium (Aisueni et al., 2009; 
Han et al., 2016). The application of organic 
manure also improves soil fertility, soil pH, 
and several plant growth parameters (Han et 
al., 2016). In Azadirachta indica, the 
application of organic manure from poultry 
improved plant height, stem diameter, and 
the number of leaves of seedling (Jibo et al., 
2018). Experiment Oroka & Ureigho (2019) 
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also resulted in better growth parameters in 
African mango seedling.  
Several practicals in the nursery also 
added rice husk charcoal into the planting 
media. This medium improve soil pH in an 
acid condition, increase nutrient availability 
and soil porosity, supporting root growth, 
improve physical and chemical properties of 
soil, and increase plant productivity                  
(Nurhidayati & Mariati, 2014; Li et al., 2018; 
Ginandjar et al., 2019; Bernard, Latif, & 
Edmond, 2020; Renfiyeni et al., 2020). 
Experiment Ainiah et al., (2019) showed the 
superior growth in plant height, diameter, 
and the number of leaves of Tanjung 
seedlings in media soil + rice husk charcoal 
compared to other treatments. Additional 
rice husk charcoal into the soil and cow 
manure in planting medium of strawberry 
also resulted in the longest root of 
strawberry (Renfiyeni, 2020).  
However, in some areas, the availability 
of organic manure and rice husk charcoal is 
limited. Additional those two media for 
media combination of seedlings are costly to 
the farmer. The farmer needs to invest more 
capital in order to prepare organic manure 
and rice husk charcoal as the media 
composition during the seedling condition. 
The manure and rice husk charcoal 
processing also resulted in increasing several 
greenhouse gasses emission that 
contributed to a negative impact on human 
health and climate (Mohammadi et al., 2017; 
Sanchis et al., 2014; Sejian et al., 2016; 
Wattiaux et al., 2019). Therefore, in order to 
replace those two potential planting 
mediums, we need to find a medium that 
easy to access, less cost, and sustainable for 
the environment.  
Extract Mexican sunflower (Tithonia 
diversifolia) could be one of the suitable 
choices as the replacement for organic 
manure and rice husk charcoal. This kind of 
plant is found growing in several areas in 
Indonesia as the abandoned plant. Due to 
the limited knowledge, many farmers could 
not get the benefit from this multifunctional 
plant. Mexican sunflower contains several 
beneficial nutrients to support plant growth 
and development (nitrogen, phosphorus, 
potassium, calcium, and magnesium), 
improve soil microbial biomass, and limit 
phosphorus sorption (Jama et al., 2000; 
Olabode et al., 2007).  
Several experiments showed a positive 
result when Mexican sunflower (compost or 
liquid extract) was introduced for 
agricultural purposes. Application 0.5 ton 
per hectare of Mexican sunflower leaves in 
garlic was beneficial for soil fertility, plant 
growth, yield, and in turn improve farmer 
income (Pierre et al., 2019). In the soilless 
media, medium with biomass of this plant 
promoted better growth performance of 
amaranth compared with natural soil 
condition (Chemutai et al., 2019). 
Experiment Taiwo & Makinde (2005) showed 
a positive result in cowpea growth by 
application extract Mexican sunflower. This 
extract also provided several nutrients for 
fluted pumpkins and reduced insect pest 
incidents (Oyerinde et al., 2009).   
However, limited information is found 
regarding the application of extract Mexican 
sunflower as the replacement function of 
organic manure and rice husk charcoal in the 
banana seedling. The purpose of this study is 
to examine the ability of Mexican sunflower 
extract to replace the function of organic 
manure and rice husk charcoal as the source 
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MATERIALS AND METHOD 
 
Experimental site 
This experiment was conducted in Aripan 
Experimental Station, Indonesian Tropical 
Fruit Research Institute from July 2019 until 
April 2020. Aripan Experimental Station is 
located at 0o44’17” S and 100o37’20” E with 
an altitude 425 m above sea level.  
 
Experimental Design  
This experiment was arranged in a 
Completely Randomized Design with seven 
treatments and three replications. The 
treatments were: 1) soil medium with one-
time application of Mexican sunflower 
extract per week (S1T), 2) soil medium with 
two times application of Mexican sunflower 
extract per week (S2T), 3) soil medium with 
three times application of Mexican 
sunflower extract per week (S3T), 4) soil 
medium and rice husk charcoal (1:1; v/v) 
with one-time application of Mexican 
sunflower extract per week (SR1T), 5) soil 
medium and rice husk charcoal (1:1; v/v) 
with two times application of Mexican 
sunflower extract per week (SR2T), 6) soil 
medium and rice husk charcoal (1:1; v/v) 
with three times application of Mexican 
sunflower extract per week (SR3T), and 7) 
soil medium, rice husk charcoal, and organic 
manure (1:1:1; v/v/v) (SRC) as a control. In 
this experiment we used organic manure 
from cow, as the common practice in this 
area. In every treatment application, except 
treatment SRC, the extract of Mexican 
sunflower was applied 2 ml per pot.  
 
Preparation of liquid fertilizer of Mexican 
sunflower 
Fourty cm from the shoot tip of Mexican 
sunflower biomass were cutted and 
collected from the field as the source to get 
the extract of Mexican sunflower. This 
biomass was put in the bag and was hanged 
dry air for two weeks to separate between 
the solid biomass and liquid extract. After 
that, nine litter of Mexican sunflower liquid 
extract were combined with 1 liter of 
coconut water and 1 kg brown sugar. For the 
activator during the anaerobe fermentation 
process, 250 ml ROTAn (Ramuan Organik 
Tanaman) was added into a medium 
combination. And then, all the combination 
formulas were fermented in an anaerobe 
process for 30 days. After that, the liquid 
fertilizers were ready to apply.  
 
Table 1. Soil chemical analysis of three media compositions at the beginning of the experiment 
 Media Parameter Value Criteria (Eviati 
and Sulaiman, 
2015) 
Soil pH (H2O) 4.1 Very acid 
Organic carbon (%) 1.8 Low 
Total nitrogen 0.07 Low  
Soil + Rice husk charcoal pH (H2O) 6.2 Slightly acid 
Organic carbon (%) 5.1 Very high 
Total nitrogen 0.13 Low 
 
Soil + Rice husk charcoal + Cow manure pH (H2O) 6.3 Slightly acid 
Organic carbon (%) 7.6 Very high 
Total nitrogen 0.19 Low 
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 The formula showed the chemical 
analysis as follows: pH (H2O) 7.5, organic 
carbon 0.7%, total N 0.2%, total P 0.009%, 
and total K 0.6%. 
Preparation of planting material 
The planting material was banana 
seedlings cv. Barangan from tissue culture 
propagation. These seedlings were prepared 
around seven months before the 
experiment. The explants were initiate in 
Murashige and Skoog (MS) medium 
(Murashige & Skoog, 1962) + 4 ppm Benzyl 
Amino Purine (BAP) + 2 ppm Indole Acetic 
Acid (IAA) and then subculture in MS 
medium + 5 ppm BAP + 2 ppm IAA for several 
times. Plantlets were removed from the 
bottle, cleansed the agar media, separated 
into individual plantlets, and washed in clean 
water. After that, the plantlets were 
removed into acclimatization media and 
covered by transparent plastic for one 
month. After the acclimatization process, 
the plantlets were removed and planted into 
the treatment media. 
Plant growth media of banana were 
prepared three days before planting. There 
were three type of media based on the 
treatment. The first medium was soil for 
treatments S1T, S2T, and S3T. The second 
medium were combination soil and rice husk 
charcoal (1:1;v/v) for treatments SR1T, SR2T, 
and SR3T. While the last medium were 
combination soil, rice husk charcoal, and 
organic manure (1:1:1; v/v/v) as the control.  
 
Data Collection 
Soil chemical properties were analyzed at 
the beginning and at the end of the 
experiment. While the seedling growth 
parameters such as plant height, number of 
leaves, leaf area were observed every two 
weeks until the end of the experiment. The 
data of destructive analysis for a dry weight 
of leaves and roots also collected at the end 
of the experiment.  
 
Statistical Analysis 
The data of plant height, number of 
leaves, leaf area, roots length, dry weight of 
leaves, dry weight of roots, and total dry 
weights were analyzed using software SPSS 
17 software package. Analysis of variance 
(ANOVA) was used to test the experimental 
treatment effects. If there were significant 
effect between treatments, the test was 
followed by Duncan New Multiple Range 
Test (DNMRT) at p < 0.05.     
  
RESULTS AND DISCUSSION 
Soil Analysis 
The availabilities of nutrients, water, and 
temperature could limit the growth and 
development of plants, including in the 
seedling stage ( Villagra & Cavagnaro, 2006; 
Gu et al., 2018; Gillis et al., 2019). Planting 
media not only prepare as a place for a plant 
to grow but also provide nutrient in order to 
support seedling growth (Mony et al., 2019). 
In this experiment, we try to analyze plant 
growth based on different nutrient input 
into planting media. 
The different nutrient inputs in this 
experiment came from different media 
combinations with an additional of Mexican 
sunflower extract. Seven combinations of 
seedling media were tested in this 
experiment. A combination media with soil, 
rice husk charcoal, and manure was used as 
a control. 
At the beginning of the experiment, soil 
chemical analysis was measured for each 
different combination media. Treatments 
with only use soil medium as the banana 
seedling growing media (treatments S1T, 
S2T, and S3T) showed a low pH, low organic 
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carbon, and low nitrogen compared to other 
media combinations (Table 1). This 
experiment used ultisol type soil as the soil 
medium for all treatments. The complexity 
of medium combination was linear with the 
increase of pH, organic carbon, and total 
nitrogen. Treatment SRC; the most complex 
medium combination (soil + rice husk 
charcoal + cow manure); resulted in the 
highest pH, organic carbon, and total 
nitrogen compared to other media 
combinations at the beginning experiment 
(Table 1). Experiment Moral et al. (2005) 
showed that animal manure contain high 
organic carbon and nitrogen. While 
experiment Mishra et al. (2017) showed that 
rice husk charcoal contain high organic 
carbon and improved rice productivity when 
rice husk charcoal incorporated into soil. 
Furthermore, additional rice husk charcoal 
and manure into soil could improve soil 
chemical of medium. 
 
Table 2. Soil chemical analysis of seven treatments at the end of the experiment 
Treatment pH (H2O) Organic carbon (%) Total nitrogen (%) 
S1T* 6.41 5.49 0.15 
S2T 6.31 5.69 0.12 
S3T 5.85 4.67 0.15 
SR1T 7.41 14.72 0.30 
SR2T 6.50 6.06 0.18 
SR3T 7.19 11.24 0.27 
SRC (control) 6.71 10.54 0.27 
Note: *S1T = soil medium with one-time application of Mexican sunflower extract per week; S2T = soil 
medium with two times application of Mexican sunflower extract per week; S3T = soil medium with 
three times application of Mexican sunflower extract per week; SR1T = soil medium and rice husk 
charcoal (1:1; v/v) with one-time application of Mexican sunflower extract per week; SR2T = soil 
medium and rice husk charcoal (1:1; v/v) with two times application of Mexican sunflower extract 
per week; SR3T = soil medium and rice husk charcoal (1:1; v/v) with three times application of 
Mexican sunflower extract per week; and SRC = soil medium, rice husk charcoal, and cow manure 
 
At the end of the experiment, 
treatments with application of Mexican 
sunflower extract showed increasing in pH, 
organic carbon, and total nitrogen, especially 
in treatment that only used soil medium as 
the growth medium since the beginning of 
the experiment (Table 2). Application of 
Mexican sunflower extract into soil media 
continuously improves soil chemical 
properties; pH was changing from the acid 
condition into the neutral condition and 
organic carbon improved from low value into 
high value. This finding is also supported by 
the previous experiment of Agbede et al. 
(2013); the application of Mexican sunflower 
improved soil chemical properties in the pot 
experiment of okra (Abelmoschus 
esculentus). Experiment Senarathne et al. 
(2019) also resulted in similar result when 
Mexican sunflower were introduced in 
coconut plantation in Srilanka. 
 
Plant Growth Parameter 
During the experiment, several growth 
parameters were observed periodically, and 
the other parameters were observed at the 
end of the experiment. Plant height, number 
of leaves, and leaf area were observed in 2, 
4, 6, 8, 10, and 12 WAT. While the dry matter 
above and below ground was observed in 12 
WAT. The result of analysis of variance 
showed that combination planting media 
with application Mexican sunflower extract 
was significant at p ≤ 0.05 and p ≤ 0.01 in 
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several growth parameters (Figures 1, 2, and 
3; Table 2), especially for plant height, 
number of leaves, leaf area, dry matter of 
shoot and root, and total dry matter. 
 
           
Figure 1.  Plant height banana seedlings in seven treatments of media composition. S1T = soil medium 
with one-time application of Mexican sunflower extract per week; S2T = soil medium with two 
times application of Mexican sunflower extract per week; S3T = soil medium with three times 
application of Mexican sunflower extract per week; SR1T = soil medium and rice husk charcoal 
(1:1; v/v) with one-time application of Mexican sunflower extract per week; SR2T = soil medium 
and rice husk charcoal (1:1; v/v) with two times application of Mexican sunflower extract per 
week; SR3T = soil medium and rice husk charcoal (1:1; v/v) with three times application of 
Mexican sunflower extract per week; and SRC = soil medium, rice husk charcoal, and cow 
manure 
 
Plant height of banana seedlings was 
significantly affected by extract treatment 
into different media combinations (Figure 1). 
Plant height of banana seedlings only 
showed significant differences in 2, 4, (p ≤ 
0.01) and 12 WAT (p ≤ 0.05). While, in 6, 8, 
and 10 WAT, the plant height of this seedling 
was similar. At the end of observation, the 
tallest banana seedling was found in a soil 
medium with two times application of liquid 
fertilizer (S2T). However, this result was not 
significantly different from the control (SRC).  
Sufficient nutrient availability allows 
seedlings to grow above and below ground. 
Treatment S2T; soil medium with application 
two times a week of Mexican sunflower 
extract; resulted in the tallest seedling 
compared to other treatments. This 
treatment provided sufficient nutrients to 
support shoot growth of banana seedlings. 
This finding was similar to the result in the 
experiment of Taiwo & Makinde, (2005); the 
highest cowpea was found in the application 



































Figure 2.  Number of leaves of banana seedlings in seven treatments of media composition. S1T = soil 
medium with one-time application of Mexican sunflower extract per week; S2T = soil medium 
with two times application of Mexican sunflower extract per week; S3T = soil medium with 
three times application of Mexican sunflower extract per week; SR1T = soil medium and rice 
husk charcoal (1:1; v/v) with one-time application of Mexican sunflower extract per week; SR2T 
= soil medium and rice husk charcoal (1:1; v/v) with two times application of Mexican sunflower 
extract per week; SR3T = soil medium and rice husk charcoal (1:1; v/v) with three times 
application of Mexican sunflower extract per week; and SRC = soil medium, rice husk charcoal, 
and cow manure 
 
Planting media composition with 
application of Mexican sunflower extract 
also affected the number of leaves of banana 
seedlings (Figure 2). The number of leaves of 
banana seedlings was significantly different 
at 2, 4, 6, 8, and 12 WAT. Treatment S2T 
showed a positive result in the number of 
leaves of banana seedlings. This treatment 
resulted in the highest number of leaves at 
the end of observation times (12 WAT). 
However, the result for the leaf area 
parameter in this treatment was almost 
similar to the control treatment 
Analysis of variance also showed 
significant differences at p ≤ 0.05 for leaf 
area of banana seedling due to different 
treatments (Figure 3). Significant differences 
were found in 2, 6, 8, 10, and 12 WAT, while 
no significant difference was found in 4 WAT. 
In 12 WAT, the largest leaf area of banana 
seedling was found in a treatment S2T. This 
result only significantly differences with 
treatment S3T. 
Several parameters for leaf growth that were 
observed periodically until the end of the 
experiment showed that liquid fertilizer of 
Mexican sunflower could support the shoot 
growth of banana seedlings. Treatment S2T 
could promote the same growth of plant 
leaves of banana seedlings with treatment 
SRC; the most complex planting medium 
(soil + rice husk charcoal + manure). Plant 
leaves have many functions that benefited 
plant growth and development, especially 
for the photosynthesis process (Gong et al., 
2020). In other words, better growth of plant 
leaves contributed to better performance of 
the plant above and below ground.  
 
Plant Biomass 
The shoot and root of seedlings were 
measured at the end of the experiment (12 
WAT). Significant differences were found in 
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shoot. While the dry weight of root of 
banana seedling showed an almost similar 
result (Table 3).  
 
 
Figure 3.  Leaf area of banana seedlings in seven treatments of media composition. S1T = soil medium 
with one-time application of Mexican sunflower extract per week; S2T = soil medium with two 
times application of Mexican sunflower extract per week; S3T = soil medium with three times 
application of Mexican sunflower extract per week; SR1T = soil medium and rice husk charcoal 
(1:1; v/v) with one-time application of Mexican sunflower extract per week; SR2T = soil medium 
and rice husk charcoal (1:1; v/v) with two times application of Mexican sunflower extract per 
week; SR3T = soil medium and rice husk charcoal (1:1; v/v) with three times application of 
Mexican sunflower extract per week; and SRC = soil medium, rice husk charcoal, and cow 
manure 
 
In line with the result in other plant 
parameters, treatment S2T showed 
superiority in the total dry weight and shoot 
dry weight of banana seedlings compared to 
other treatments. Even, this treatment 
produces two times heavier dry weight (total 
and shoot) than control treatment. 
Experiment Setyowati et al. (2018) also 
reported high total biomass of plant when 
compost Mexican sunflower were 
introduced into cauliflower plant. The 
increasing of compost application was 
followed by additional weight of plant 
biomass. This result could be happened due 
to the increasing of macro and micro 
nutrient (Hutabarat et al., 2019) in suitable 
media composition that allow plant to 
growth better than the other treatments.   
Mexican sunflower acts several roles in 
plant growth and development. In some 
plant species, this herbaceous plant could 
act as a bio stimulator that can promote 
better growth. Application Mexican 
sunflower promote better growth in 
common bean (Mkindi et al., 2020), plantain 
banana (Ewané et al., 2020; Tatsegouock et 
al., 2020), cowpea (Taiwo & Makinde, 2005), 
tomato (Aghofack-Nguemezi et al., 2016; 
Salami et al., 2017) and rice (Imani  et al., 
2020). Application Mexican sunflower also 
beneficial for soil chemichal and physical 
properties (Dayo-Olagbende et al., 2019). 
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inhibit the growth and development of 
several plant species, especially the younger 
plant; less than two weeks old (Oyerinde et 
al., 2009).  
 
Table 3. Dry weight of leaf, dry weight of root, and total dry weight of banana seedlings in seven 
treatments of media composition 
No Treatment Dry weight of leaf Dry weight of root Total dry weight 
1 S1T* 0.82 bc** 0.16ns*** 0.98 bc** 
2 S2T 1.00 c 0.17 1.17 c 
3 S3T 0.39 a 0.08 0.47 a  
4 SR1T 0.43 a 0.10 0.53 a 
5 SR2T 0.65 abc 0.09 0.74 abc 
6 SR3T 0.72 abc 0.20 0.92 abc 
7 SRC 0.50 ab 0.09 0.59 ab 
 Note: *S1T = soil medium with one-time application of Mexican sunflower extract per week; S2T = soil 
medium with two times application of Mexican sunflower extract per week; S3T = soil medium with 
three times application of Mexican sunflower extract per week; SR1T = soil medium and rice husk 
charcoal (1:1; v/v) with one-time application of Mexican sunflower extract per week; SR2T = soil 
medium and rice husk charcoal (1:1; v/v) with two times application of Mexican sunflower extract 
per week; SR3T = soil medium and rice husk charcoal (1:1; v/v) with three times application of 
Mexican sunflower extract per week; and SRC = soil medium, rice husk charcoal, and cow manure 
** = Numbers followed by the different lowercase letters in one column showed significant 
difference at 5 % of DNMRT test. 
ns***= no significant difference at 5 % of DNMRT test. 
 
The result of this experiment showed that 
application liquid fertilizer of Mexican 
sunflower into soil was beneficial for the 
growth of banana seedling, even in acid soil 
condition. This liquid promotes plant growth 
(plant height, number of leaves, and leaf 
area), improve plant biomass, and improve 
soil chemical properties (pH, organic carbon, 
and total nitrogen). Application twice a week 
of Mexican sunflower extract could replace 
the function of manure and rice husk 
charcoal as the nutrient source in banana 
seedlings. This treatment resulted in highest 
plant height, number of leaves, leaf area, 
and total biomass of plant.     
 
CONCLUSION 
1. Application of Mexican sunflower extract 
into soil media indeed was beneficial for 
banana seedling growth.  
2. The treatment with two times application 
of this extract resulted in better plant 
growth performance compared to more 
complete media combination.  
3. This experiment proved that this fertilizer 
could replace cow manure and rice husk 
charcoal function as the source of 
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